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Results and Discussion -Constructed JT Inversion Curves
Equimolar mixture of N 2 and CH 4 The SRK EOS gives an unsatisfactory prediction of the high temperature branch. This branch is of importance in this work as it lies in the single phase region and includes T inv information
Mixtures of N 2 and H 2
The variation of the inversion curve with composition is seen here. The variation of T inv with composition was found to be reasonably close to a weighted average.
Pure Neon
The PR EOS accurately predicts the maximum inversion temperature of neon. Acentric factor of neon is 0 Pure H 2 Using the standard value of acentric factor ω = -0.22 gives a good prediction of the low temperature branch while ω = -0.06 gives a good prediction for the high temperature branch. Acentric factor is defined by VLE characteristics of the fluid. The high temperature branch lies in the supercritical region. The effective acentric factor at high temperatures is closer to zero. As temperature increases, molecular velocities increase and intermolecular interactions become similar to those seen in inert gases. The RK EOS predicts the high temperature branch unsatisfactorily.
Mixtures of N 2 , H 2 and Ne
Lowering of T inv by increasing the mole fraction of the low critical temperature component is seen here.
Conclusion
The PR EOS along with a modified acentric factor value presents a computationally fast and simple method to predict the high temperature branch of the JTIC of mixtures.
Methodology
• A cubic spline interpolation was obtained for the α(T) function of the EOS of the mixture.
• For a certain temperature volume is calculated using JTIC condition and pressure is calculated using EOS to get a point (T,p) on the JTIC.
• Acentric factor of a pure fluid is chosen such that its T inv is correctly predicted using PR EOS.
Inversion curve of a mixture
The inversion curve has a discontinuity at the point where is intersects the phase envelope. In the multiphase region, temperature changes during throttling occur due to Joule-Thomson effect and mass transfer between phases. References:
